These days, in large Australasian centres, Paediatric Intensive Care Medicine (PICM) is provided in dedicated units by PICM specialists 1 . This paper is dedicated to New Zealand's intensive care medicine (ICM) pioneers, medical and nursing, who routinely attended to the needs of critically ill children before specialist practitioners took up that role.
Copenhagen's 1952 acute poliomyelitis epidemic 2 led to the establishment of general intensive care units (ICU) 3 . The need for paediatric intensive care in Auckland was partly responsible for ICM being started in New Zealand. Children were then treated wherever major ICUs became established-seriatim, Palmerston North, Wellington, Rotorua, Hamilton, Hastings, Dunedin, Christchurch; and for South Auckland, at Middlemore 4 . Seriously ill children were transferred from smaller centres wherever possible, and aerial retrievals to Auckland came on occasions from all over New Zealand, especially for conditions such as tetanus.
This history describes the paediatric ICM which was provided at Auckland Hospital's Department of Critical Care Medicine (DCCM)-and its named predecessors [Endnote 1]-in an attempt to highlight its pioneering practice in New Zealand. The first section will trace the history of the unit from the 1950s until it ceased treating children in 1991. The second section will explore in some detail, the aspects of the clinical workload, namely respiratory problems in the 1960s and cerebral pathology in the early 1970s. Please see the Addendum in the online version of this paper for brief reference to the development of paediatric intensive care medicine in other New Zealand cities.
TRACING THRoUGH THE yEARS The 1950s foundations
Paediatric intensive care began during the 1950s in the Infectious Diseases Unit (IDU) at a former Auckland Hospital's Ward 22A-B-C block. Children with airway problems such as croup and bronchiolitis were admitted for treatment in steam tents, with or without supplemental oxygen, under the care of the principals Dr Elizabeth (known as Katie) Hughes and later Dr Ruthven Lang (Figure 1 ). Patients with tetanus were also cared for in this unit [Endnote 2] and artificial ventilation was available if needed for polio patients, using Both respirators ('Iron Lungs') 4 , although it is unclear whether these ventilators were able to be used for smaller children. Intermittent positive pressure ventilation was provided with an oxford bellows, for example, in respiratory failure from polyneuro-pathy. Whether intermittent positive pressure ventilation was ever used with curarisation for tetanus patients is unknown before Dr Matthew Spence's ( Figure 2 ) 1959 involvement in one paediatric patient's legendary treatment lasting three months 5 .
Worsening airway obstruction in children was managed with tracheostomy, performed in the operating theatre at the south end of Ward 22A. Before 1960, endotracheal intubation was not introduced regularly if required for this situation. The IDU had its own Beaver 'respirator', though others were available from the Department of Health in Wellington 4 .
The 1960s
The year 1960 at the Central Respiratory Unit (CRU)
The March 1961 Annual Report 1960 of the Respiratory Unit-Auckland Hospital 6 provides the first records available. It covers January 1960 through March 1961 and has been re-published in part 6 .
During that year, senior specialist anaesthetist Dr Spence eased himself into control of the CRU, following his successful prolonged treatment in 1959 of the aforementioned child with severe tetanus (a famous patient who made multiple return visits in 1960 for dilatation of his post-tracheostomy tracheal stenosis). In November 1962, Dr Spence officially took charge of the new CRU 7 which he had designed. Until 1983, a paediatric patient in the Auckland unit was defined by Dr Spence as one 'up to 14', though after his time it was changed to 'before the 15th birthday'.
From the 'Patients Admissions List', 1960 6 During the first formal year of the unit under the direction of Dr Spence as an appointed, on-site, available-as-required 'medical officer-in-charge', six of the 21 acute patients admitted were children, two of whom did not survive. These historic admissions represented a new era and the details can be spelled out from Dr Spence's brief notes (alongside their CRU 1960 admission numbers and names) in his annual report for that year (Table 1) .
From the 'Patients off-site List ', 1960 During that year, six children were among 24 patients managed off-site from the CRU (six at Green Lane Hospital) whom Dr Spence detailed as 'treated or seen outside Respiratory Unit 1960' 6 . Among five patients having ventilator therapy in their own ward was one child, noted as 'No. 12, Wd 31, encephalitis girl, tracheal tube & Beaver respirator. Died, autopsied'. others Dr Spence listed as 'seen by me for advice' 6 are included in Table 2 . The absence of admissions for paediatric airway problems is surprising, but co-operation between Dr Spence of the CRU and Dr Lang of the IDU was close.
The polio epidemic of 1961
During 1961 Dr Spence was away for five months on a fact-finding world tour of ICUs. This was the time at which the epidemic was strongest and an extremely busy anaesthetist Dr Ross Manning bore the brunt of intensive care for 19 patients who were admitted to the CRU with respiratory paralysis or paresis. There were only three children: a six-yearold and an eight-year-old who were given no more than one overnight stay in a Both respirator; and an eight-month-old, similarly treated for a longer (unspecified) period until there was 'some return of function in his affected respiratory muscles' 8 .
Dr Spence's annual reports for 1963-1970 (Reports for 1961 and 1962 have never been located.)
Making a complete study of the annual reports evokes tremendous admiration for the achievements of Dr Spence through the early and middle 1960s, in setting up an ICU to the standard of the world's top units, treating all ages of patients above neonatal. The attention to every aspect of patient care, staffing, logistical organisation down to the smallest detail including equipment and unit infrastructure is astounding. I have constructed an archive folder cataloguing his writings, which the DCCM holds.
These reports run through a year comprising 1 April to 31 March (hereafter referred to by their starting year); they provide certain data until March 1970. The 1969 report has only summarising numbers, contrasting with the earlier reports which As chief in a unit of his own developing, he kept rigid control of the idiosyncratic system he used 9 . The summaries for individual ARU patients from 1970 onwards are stored with the hospital's medical records; those from the 1960s have disappeared since I studied the Unit's 1966 data. Essential records have been lost due to cleanouts, failure to archive and water damage. The remaining records allow only a partial study for developing a complete historical account. Prior to 1984 the unit's records did not distinguish paediatric patients, as was common ICU practice at the time. In Auckland, paediatric total numbers were counted, but without distinguishing between adults and children for classification of conditions, treatment modes, survival or lengths of stay [Endnote 3].
Paediatric case loads from annual reports, April 1963 to March 1970
The 1963-1969 annual reports list 519 admitted to the ARU, with 104 in the last year. The year 1963 had a sixfold increase from the six admissions in 1960. Paediatric admissions progressively rose over the next six years to 104 in 1969, more than one-third of that year's ARU patients (Table 3) .
Unfortunately, although each annual report lists overall survivor numbers among ARU patients, the paediatric proportion is not separated out. Individual records for patients admitted before 1970 have perished (in flooding) so the length-of-stay or survival for that era were not available. The his-torical information documented here is all that can be located from the available sources.
Although there were still large numbers of children with 'irreversible cerebral lesions', airway obstruction and bronchiolitis had become more prominent during this period. Certainly the patients being admitted to the CRU/ARU from Auckland's on-site Paediatric Hospital, the Princess Mary, or its clinic, presented with conditions which paediatricians there had been seeing for many years. For many of those disorders they had no effective treatment. There were also children admitted from the Neurosurgery Unit.
Dr Spence's medical team ( Figure 3 ) had slowly increased: from 1964, a 'house officer' was on quarterly rotation; a deputy was first appointed from october 1964-February 1966; from 1969 there were two registrars, three by 1974. Paediatric care and experience continued to widen in parallel. After my appointment to the ARU while still at oxford in 1966, Dr Spence wrote to me, with Table 3 Paediatric admissions to CRU/ARU for January 1960 to March 1970 March year 1960 March -1961 March 1961 March -1963 March 1963 March -1964 March 1964 March -1965 March 1965 March -1966 March 1966 March -1967 March 1967 March -1968 March 1968 March -1969 March 1969 March -1970 enthusiasm, that he was developing new treatment for 'acute brain swelling' 10 (in adopting this term he told me he was following 'Langfitt and Rosomoff'), applied to patients with severe meningitis and the worst kinds of traumatic brain injury. With the annual reports indicating a large paediatric need for a new treatment, it was distinctly inspiring to look forward to joining him. Table 4 shows a classification of paediatric disorders, ranked in order of frequency over the seven years of annual reports, ending March 1970. A single year may be atypical for the number of admissions for any single condition, with wide variation, such as for laryngo-tracheo-bronchitis or asthma.
The cases I particularly remember from my early days in the ARU (1968 onwards), apart from the awful deaths of children from meningococcal septicaemia or Paraquat poisoning, were those with intractable fitting. There was also the occasional horror intubation for epiglottitis (long before the development of fibreoptic equipment), a condition rarely seen now with vaccination for Haemophilus influenzae B. We were heartened at never having lost a single patient from epiglottitis.
A representative year in the decade-1966
In 2008, taking 1966 as a typical year, I examined the clinical summaries of its 69 children (who formed 26.9% of ARU patients) to determine their morbidities, treatments and mortality rate. Reading the summary of each child for that year reminded me of how heart-rending the whole business of treating desperately sick children can be. So many tragic clinical stories-we were all parents too, with young children. Ages ranged from 14 years down to one day (for a neonate with respiratory distress syndrome), with three less than one month old.
The annual report for that year warned 11 that the 69 children admitted had to be managed within the context of a "… new high level of [total] admissions … the maximum that can be managed by the present medical staff establishment overburdened with clinical responsibilities and insufficient time to investigate stimulating problems …".
Diagnostic conditions treated
Dr Spence classified 11 the paediatric patients of 1966 into categories as listed in Table 5 .
of 1966's total of 69 paediatric patients, survivors numbered 48 (i.e., a mortality rate of 30.4%) [Endnote 4].
Notable features in 1966
Prolonged nasotracheal intubation 14, 15 had largely 'replaced tracheostomy in children' 11 , following the lead of, and with encouragement from Dr John Stocks of the Melbourne Children's Hospital. Smaller children quickly adapted to a nasotracheal tube and it was not uncommon for an intubated child to move freely around the ward if there was a longerterm need for such a tube ( Figure 4 ). A few who had persistent narrowing, precluding successful extubation, became very long-term inpatients ( Figure  5 ); a couple for a few years while their airways grew and widened. From the early 1960s, plastic surgeon Mr John Williams was 'attempting to repair' sub-glottic stenosis (personal communication, May 2012). of the six to eight ARU/Department of Critical Care (DCC) survivors from days of red rubber endotracheal tubes that he treated, a number were children. During 1966, Dr Spence presented his lecture 'Respiratory distress in children' widely and delivered 16 papers related to our activities at meetings that year. He promoted his treatment of shock in a talk delivered country-wide, emphasising the relatively novel approach of countering the impaired tissue perfusion in shock, instead of solely restoring blood pressure.
In a 1962 paper 16 Dr Spence had listed "head injuries 9", all fatal, and "cerebral pathological changes 4, deaths 4", near a time when Dr Lang's 1962 Lang's -1963 Annual Infectious Diseases Report 7 stated:
We have been particularly interested in the problem of cerebral oedema accompanying meningitis and other acute infections liable to cause convulsions. In collaboration with Dr Spence we are endeavouring to establish the value of oxygen therapy and intravenous urea.
Dr Spence first wrote the term 'acute brain swelling' in the ARU 1966 report 11 when he stated, "A most noticeable feature has been the continued and increasing success of our regime[n] for correcting acute brain swelling in ten young patients with acute cerebral infections".
He continued writing at length about the topic in later annual reports. The treatment involved intervention for cerebral disorders arising from diverse origins.
The years 1970-1984
The admission of sick children continued, but without records adequate enough, the data available does not allow a comprehensive overview for this particular period. The principal paediatric difficulties for us involved the brain or resulted from trauma. The second part of this paper contains a detailed analysis of children with cerebral disorders in the first half of this decade.
The years 1984-1991
As mentioned for the period 1977-1984, we do not have evaluated data from our exceptionally heavy clinical workload, at that stage controlled by three full-time intensivists. After Dr Spence's retirement in 1983, [Endnote 5] the turning point for documentation came the following year when Dr James Judson took over the DCCM's records, transforming them into what is now an immense database. From that time with four full-time intensivists, accessible 1984-1991 data files have the DCCM's best-documented paediatric information. Although the Judson system was primarily designed for the needs of the general group into which paediatric patients were fitted, it does enable a look at some of the last seven years of care for our paediatric patients ( Table 6 ). By the time of our last decade of supplying PICM, trauma topped the list of children's conditions ( Table 6 ).
The number of children admitted over these eight years was 1917 (21% of DCCM admissions), and 91% were discharged from our unit. Consultation with paediatricians (and later, a paediatric intensivist) was available to DCCM. Patients were availed of all the required elements of PICM, with about 65% of paediatric patients undergoing endo- tracheal intubation/intermittent positive pressure ventilation (Table 7) . Table 7 gives bald details for certain elements of treatment, but the full range of ICM manoeuvres was employed as required.
Admission of children to the DCCM ceased at the end of 1991 with the 2 December opening of the Paediatric Intensive Care Unit (PICU) in the new Auckland Children's Hospital, standing alongside Auckland Hospital, and now familiar as Starship Children's Health.
HANDoVER AT AUCKLAND HoSPITAL
For three decades, the ARU/DCC/DCCM supplied the ICM required for critically ill children (but following cardiovascular surgery at Green Lane Hospital, care continued there; while from 1966 at National Women's Hospital, neonatal care was pioneered by lone specialist, Dr Ross Howie until 1975 17 ). A last-minute change of attitude in the Hospital Board's administration circles led to a PICU (originally not planned!) being hastily appended to the new Auckland Children's Hospital. Since the handover, all Auckland Hospital's PICM, apart from neonatal ICM (and initially, neurosurgical and post-cardiovascular surgical ICM), has been conducted in the PICU under the overall care of paediatric intensivists 1 .
The final years of paediatric service in DCCM had seen its intensivists subject to criticism from certain quarters, although there was nowhere else to cater for such patients. By handover at the end of 1991, the DCCM's post-Spence team ( Figure 6 ) had collectively 58 years of experience in supplying paediatric care, and the results spoke for themselves.
EARLy PAEDIATRIC ICM TREATMENT AT SoME oTHER NEW ZEALAND UNITS
Throughout the country comparable units evolved in some larger hospitals with adult ICUs (none of which distinguished age groupings). As at DCCM, they treated children as an integral part of their ICM service, unless needing to transfer them. Until 1991, these units saved many transfers to DCCM. The history of the development of PICM in these units is contained in an Addendum in the online version of this paper.
AFTER THE CHANGEoVER
The Starship Children's Health PICU is now the local centre for Auckland's children requiring PICM (apart from those being treated at Middlemore). Children have been flown there for over twenty years now, from all over New Zealand; Auckland's children constitute less than half of the c.1200 annual admissions for the 16 ICU and 6 High Dependency Unit beds (approximately 36% are cardiac patients). Many sick children in New Zealand with less critical conditions continue to be treated locally in general ICUs, while critically ill children still need transfer to the PICU where that can be effected.
The Australian and New Zealand Paediatric Intensive Care Registry demonstrates that despite transfer of the sickest children to Auckland, most ICUs in the country carry a substantial paediatric workload 1 . The degree of continuing regional care is evident from a study of the statistics logged by individual hospitals. Many of these units have satisfyingly good outcomes 1 .
ACCEPTANCE oF PAEDIATRIC INTENSIVE CARE IN THE ARU
Multiple factors accounted for the acceptance of Dr Spence's care of critically ill children. First was the readiness of the Infectious Diseases (ID) physicians to call on a formally appointed director of the new CRU for help when the level of treatment needed had passed beyond ID skills.
Second was the recognition by Dr Spence that children outside the ID block were being lost from possibly remediable conditions, such as airway obstruction, retained secretions, sepsis and coma. This was happening at a time when he could see that, in Bjørn Ibsen's words about his own methods, "What we did was just to use the principles and techniques, which served us well in the operating theatre, also on patients with medical diseases" 3 , so Dr Spence encouraged requests for consultation from paediatricians.
Third, Dr Spence had the stubborn determination to take on novel treatments for conditions seeming impossible or hopeless to treat effectively. He gathered a loyal band of nursing, and later other medical staff, whose devotion to him and the cause became unwavering once successes were being achieved, recruiting the necessary support and help of other services such as physiotherapy, laboratory, radiography, transfusion and nutrition.
Fourth was the support of paediatricians in the 1960s. Already by 1963, "Proximity of the Unit [CRU] to the Paediatric Department has led to close co-operation and many pleasing results" 16 .
In particular I would name as supporters, Drs Jack Costello (Figure 7) , Graham Fox, Alison Hunter and Keitha Farmer.
The CRU 1963 report noted:
The large number of children has been due to the interest of the paediatricians and the experience and the enthusiasm of Dr JM Costello in emergency resuscitation. He and the paediatric registrars have provided expert help in the resuscitation of children and subsequent management in the unit 18 .
This citation indicates Dr Costello's on-the-spot practical input for paediatric patients transferred/ admitted to the ARU. Finally, when all these factors were combined with the success of a service coming to be known as readily available and giving enthusiastic personal attention, it became called upon more and more frequently (the ARU's service, 'Emergency Flying Squad', was also supplied).
A LooK AT THE PATHoLoGy
The need for management of the airway in acute situations was in many ways the spur for the development of PICM and study of the data available provides a fascinating reminder of the difficult and desperate situations presenting at the time. In later years, cerebral disorders were a significant cause of admissions and while the data does not distinguish between paediatric and adult patients, the nature of the pathology in those times may be of interest to readers.
Paediatric airway problems in the early 1960s
These are summarised in Table 8 . A two and a half-year-old boy admitted with glottic oedema and described as "seriously ill with toxaemia" 6 did not survive after being admitted to the CRU in 1960. But ' Table 1 ' of a paper by Dr Spence in 1962 16 shows other airway patients were managed within the ID/CRU between 1958 and 1961. Twenty-three children were admitted with acute laryngo-tracheo-bronchitis (without acute epiglottitis being specified), with four deaths 16 , occurring during tracheostomy under local anaesthesia. Although in which of the years 1958-1961 these deaths occurred is not specified, they resulted in the mandatory policy of endotracheal intubation prior to tracheostomy (as H. C. A. Lassen et al, 1954 19 had already adopted by the time of a third tetanus patient in their series of four and as was established practice with tetanus in England 20 and Australia 21 ).
The CRU Annual Report 1963 18 notes that 'staffing at nursing level is the paramount factor in producing results'. It shows airway problems were successfully treated in the unit: four (aged three months to 14 years) with supraglottic obstruction and three (two and a half months to four years) with acute laryngo-tracheo-bronchitis. As well as the 1963 report's 36 paediatric patients (among 88 total CRU/ARU admissions), there were a further 53 children 'managed in the ID ward by consultation', comprising nearly half the year's total of 110 such ARU 'outriders' (the close cooperation between Dr Spence of the CRU/ARU [Ward 22B] and Dr Lang in the IDU [Ward 22A, part of 22B and 22C] can be emphasised again). of 26 "seen with clinical signs of an obstructed airway", only three required a tracheotomy for "epiglossitis [sic] and supra glottic oedema". Again with his 1967 paper to the Medical Journal Of Australia 22 , Dr Spence could report that for 1 April 1962 to 31 March 1966 the ARU treated 16 patients with "Epiglossitis [sic-but a word obviously accepted by the editor of Med J Aust] and glottic oedema"; all survived to discharge.
From the 1963 Annual Report's first page, ' A large number of children have been successfully treated to overcome the immediate danger to life resulting from severe infections and car accidents' 18 . In 1964's report Dr Spence rejoiced that Mark 7 Bird respirators, introduced in 1963 and with a Q-circuit for infants, 'were in constant use' to supplement the unit's East-Radcliffe ventilators 18 (Figure 8 ).
Cerebral disorders 1968-1976
A total of 600 admissions for brain disasters is documented in Table 9 [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] The high incidence of devastating intracranial infection demonstrates the frequent need for the treatment we supplied for children from 1968 to 1976 (published 1979 22 ), since about one third of the 600 brain disorders in Tables 9 and 12 were in children. Meningitis, mostly pneumococcal, was a prominent cause for transfer to DCC 23, 26 . (Table 12 listing 19 patients with less common intracranial infections 23 is placed in the Appendix). The tables do not separate children from adults; numbers represent our total admissions. The Glasgow outcome Scale (GoS) of Jennett and Bond 12 was not published before 1975 so was unable to be applied for the outcomes of each of these patients.
For the years 1971-1975, Dr Bryan Morgan, on leave from Melbourne, researched the results of DCC's treatment of such infections in the unit's 56 children, not past their 13th birthday 26 . These were among 67 patients, 47 of whom had meningitis and 20 who had encephalitis. of the 54 survivors (ten children and one adult could not be traced), 43 were assessed, either by interview or by a questionnaire completed by the family practitioner, regarding progress and problems after hospital discharge 26 . Retrospective classification by the GOS could then be used. Figure 9 has a summarising histogram, with GoS categories of 'good recovery' for 36 (a number biased by the 12 infants of a 1971 minor local epidemic), 'moderate disability' 4, 'severe disability' 4, 'persistent vegetative state' 0, and 'deaths' 12 (mortality 21%).
A long-lasting memory of that time is of many deaths in children, so often little Maori babies with drastic pneumococcal meningitis, and at autopsy, a massive amount of soup-like intracranial pus from cerebritis beyond any possible redemption by clinical treatment. (Autopsy was requested after every Unit death). Traumatic brain injury [1970] [1971] [1972] [1973] [1974] [1975] Dr Judson's histogram (Figure 11 ), together with Table 10 , indicates a high incidence of 31 children aged less than ten years, among 136 traumatic brain injury patients 27 . Their GoS score was 5-4 in 55%, GoS 3 in 16%, and GoS 2-1 in 29%. (It is not known precisely how many children the 10 to 19 years group included). Where the paediatric patients recovered, it was at a faster rate than with adults.
Convulsive seizures 1968-1976
At the Second World Congress of Intensive and Critical Care Medicine in Paris, 1977 25 , I presented our management of 152 children admitted to DCC with severe or intractable fitting, drastic enough to cause the death of 27 (in contrast, there were only 25 adults of whom three died) 28 . The numbers in each of four groups are identified in Table 11 . See Table 13 in the Appendix for dominant and prominent primary causes of fitting in 93 patients [of the non-meningitic, non-encephalopathic categories], but with the 80 paediatric patients among them not further distinguished.
Convulsions were brought under control by anaesthesia (thiopentone wherever possible), with intubation and ventilation, often in the ward; with a rescue plan for brain swelling on transfer to DCC, prevention of recurrence, and treatment of the underlying cause(s).
The following management principles were emphasised 28 : 1. 'Benign febrile convulsion' is essentially a retrospective diagnosis;
2. Ignoring the indications for therapeutic intervention in post-seizure acute brain swelling is to the patient's peril; and 3. Active management of respiratory gases, haemodynamic variables, and metabolic factors must be applied.
CoNCLUSIoN
The purpose of this brief and selective outline is to attempt to document just how extensively paediatric ICM was pioneered and provided within Auckland Hospital's CRU/ARU/DCC/DCCM for more than thirty years. other general ICUs throughout the country came to provide many of the same services, some including neonatal care. In that past, all of us, whether intensivists, registrars or dedicated nurses, often found the challenge gruelling; but it was rewarding to work with children, and those of us fortunate enough to have done so, treasure the experience. 
Endnote 2
Dr Cam Barrett, sadly now deceased, told me that as a sixth-year medical student in Auckland Hospital's Infectious Diseases Unit (1956) he 'specialled' a five-year-old boy receiving 'a continuous gastric infusion' of mephenesine for his tetanus. When the late Dr Eve Seelye was a junior doctor, also in the Infectious Diseases Unit, she had great unease at having to intermittently deploy a syringeful of thiopentone to control tetanus spasms.
Endnote 3
Availability of data : 1960 and 1963-1969 
Endnote 4
Dr Matthew Spence used to explode when any of his team rejoiced at the small number who had died: 'Tell them about the ones that got better instead'. So in his terms I should write 69.6% left the unit after treatment; that was occasionally within the same day, for some others at anything up to months (uncommonly), or a few patients after a couple of years. Although I do not have data on the quality of life of patients surviving cerebral disorders and since the persistent vegetative state was not yet designated 13 , a retrospective Glasgow outcome Score 12 for all survivors who did not die has to lie within Glasgow outcome Score 5-3 inclusive.
Endnote 5
over the years, Dr Matthew Spence had been joined by one, then two full-time intensivists, and after his retirement, two more were successively appointed to the Department of Critical Care Medicine. The four continued fulfilling the required Paediatric Intensive Care Medicine role he pioneered.
Endnote 6
Regarding other personnel at the Central Respiratory Unit/Acute Respiratory Unit, 1960s, in retrospect, others are to be highly regarded including Ward Sister Svea Gulbis, physiotherapist Susie Simcock ("invaluable" 18 ), foundation registrar Toby Whitlock (1965) (1966) , followed by Bob Boas and Tony Hewlett; and equipment technicians Terry McQuillan and Laurie Dyball who were coping with everyday, practical, routine maintenance and technical problems: "In 1966 they "manufactured over 200 special pieces of equipment unobtainable elsewhere for our use … in addition to … etc" 11 . Dr Matthew Spence's holiday relief came from Drs John ogilvie, Des McQuillan and Bob Boas.
Endnote 7
Having made many presentations over more than a dozen years on treatment of cerebral oedema or acute brain swelling, I can add information relevant to the Acute Respiratory Unit/DCCM. My first address, titled 'Treatment of cerebral oedema', was to the Paediatric Society of New Zealand Annual Conference, Auckland october 1970; presentations following included to the First World Congress on Intensive Care, London 1974 24 , and to the Second World Congress on Intensive and Critical Care Medicine, Paris 1977 25 . on study tours in Europe in 1974 and 1977, I introduced our treatment for acute brain swelling to audiences at multiple hospitals, with lectures on the topic and on the methods (some since discarded) we later published in International Anesthesiology Clinics, 1979, indicating the DCC's familiarity with intracranial disasters 23 .
